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SUMMARY 

This report  provides the resu l t s  from the second year of two years 
o f  impingement monitoring as required by Sta te  Pollutant Discharge 
Elimination System (SPDES) Permit No. NY 0005959 (Sections 13c, f ,  
and 9)  for  Niagara Mohawk Power Corporation's (NMPC) Albany Steam 
Generating Station. The report summarizes data collected by 
Lawler, Matusky & Skelly Engineers (LMS) to: 

"...conduct a program to  determine the number and 
t o t a l  weights by species of f i sh  impinged on a l l  i n 
take t rave l ing  screens" 

An impingement sampling program was conducted between 23 April 1984 
and 8 April 1985. The impingement data, based on 24-hr sampling 
e f fo r t s ,  were col lected t o  supplement impingement data collected 
during the previous study year (October 1982 - September 1983). A 
to ta l  of 37,117 f i s h  representing 39 species were col lected i n  34 
regular surveys and eight extra  surveys (Conditions I and 11). 

Overall impingement was grea tes t  d u r i n g  the s p r i n g  (Apri l ,  May, and 
June). S l igh t ly  lower numbers were impinged during the f a l l  (Octo
ber).  The f i r s t  of the eight Condition I surveys required by im
pingement co l lec t ions  o f  greater  than 1500 f i s h  was triggered by a 
catch of 2581 f i s h  (72% white perch) on 30 April 1984. Three days 
l a t e r  the impingement abundance was down t o  244 f i s h  and remained 
low unt i l  14  May 1984, when i t  rose t o  2908 f i s h  (65% white 
perch). The  da i ly  impingement abundances reported from mid-May 
t h r o u g h  June 1984 typ ica l ly  exceeded 1000 f i sh  and reached a 
maximum of 3114 f i s h  (58% white perch) on 11 June 1984. This 
spring r u n  of white perch prompted f i v e  Condition I surveys. 

A similar pat tern of  high and low impingement developed i n  the f a l l  
of 1984 when the catch of 376 f i sh  on 2 October 1984 was followed a 
week l a t e r  by a catch of 2161 f i s h  (98% blueback herr ing) .  Im

s Lawler, Matusky W Skelly Engineers 



pingement abundances f l u c t u a t e d  f o r  t h e  nex t  f o u r  weeks dur ing 

which t ime  seven impingement surveys ( t h r e e  Cond i t ion  I surveys) 

were conducted. A maximurn ca tch  o f  2427 f i s h  (90% blueback her

r i n g )  was repor ted  on 25 October 1984. The f a l l  r un  o f  predomi

n a n t l y  young-of-the-year ( Y O Y )  blueback h e r r i n g  prompted th ree  Con

d i t i o n  I surveys. 

Est imated monthly and program t o t a l  impingement was ca l cu la ted  
based on r a t e s  ca l cu la ted  from d a i l y  impingement abundance and f i s h  

c o l l e c t e d  per coo l i ng  water f l o w  sampled. The est imated whi te  

perch impingement f o r  t h e  annual s tudy pe r iod  was 123,086 and 

122,746 f i s h ,  respec t ive ly ,  f o r  t he  t w o  methods. White perch was 

t h e  dominant species impinged, represent ing  approx imate ly  50% o f  

t he  t o t  a1 est imated impi  ngement . Estimated impi ngement t o t  a1s f o r  

blueback h e r r i n g  were 63,740 and 79,023 f i s h ,  respec t i ve l y ,  f o r  t h e  

two methods, o r  approximately 26 t o  30% o f  t h e  t o t a l  est imated i m 
pingement. S p o t t a i l  sh iner  (18,476 and 18,675 f i s h )  , a lew i fe  

(17,510 and 17,490 f i s h ) ,  and g izzard  shad (4036 and 4286 f i s h )  
round o u t  t h e  f i v e  species wi th the  h ighes t  est imated impingement. 

The f i v e  accounted f o r  92% o f  t h e  t o t a l  est imated impingement 

(226,848 and 242,220 f i s h )  t h a t  occurred a t  t h e  Albany Steam Gener

a t i n g  S t a t i o n  du r ing  the  s tudy per iod.  

C o l l e c t i o n  e f f i c i e n c i e s  based on t he  r e t u r n  o f  marked dead f i s h  

in t roduced i n t o  t h e  coo l i ng  water i n t a k e  tunne l  were ca l cu la ted  

us ing  major  species. Estimated impingement f o r  t o t a l  f i s h  c o r r e c t 

ed f o r  an o v e r a l l  c o l l e c t i o n  e f f i c i e n c y  o f  82.0% i s  300,127 f i s h  

based on an average d a i l y  impingement ra te ,  and 320,101 f i s h  based 
on a r a t e  us ing  coo l i ng  water f low.  

Est imated impingement based on coo l i ng  water f l o w  f o r  t h e  two-year 

per iod  A p r i l  1974 - March 1976 and t h e  one-year p e r i o d  October 1982 
-	 September 1983 was compared t o  t h a t  o f  t h e  r e c e n t l y  completed 

per iod  A p r i l  1984 - March 1985. The est imated 242,139 f i s h  i m -

F 
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pinged during the current study i s  less  t h a n  the mean annual im
pingement of 327,590 for  1974-1976 and the highest annual impinge
ment of 518,385 for 1982-1983. The major difference between 1984
1985 and 1982-1983 i s  a substantial  decrease in the spring and f a l l  
blueback herring and white perch impingement. The 1984-1985 spring 
and f a l l  impingement values are  similar t o  the 1974-1976 values, 
suggesting a s t rong  year-class influence on the 1982-1983 data.  
The numbers of American shad and spot ta i l  shiner impinged during 
1984-1985 were less  than they were in e i ther  1974-1975 or 1975
1976. 

The sampling program was designed t o  be increased in the event tha t  
a sturgeon (At lan t ic  or shortnose) was collected.  In  such a case, 
dai ly  monitorinq was conducted until two sequential days (samples) 
provided no additional sturgeon. No Atlantic sturgeon were col
lected a t  the Albany Steam Generating Station, b u t  11 shortnose 
sturgeon were col lected.  Nine of the sturgeon were collected from 
April 1984 t h r o u g h  July 1984, with four being collected i n  June. 
An estimated 54 shortnose sturgeon were impinged during the 1984
1985 study year as compared t o  163 during the 1982-1983 study year. 
Seventy-two percent of the to ta l  were impinged during the four-
month period April-July 1984. The number of sturgeon collected 
under the current program i s  similar t o  the f i v e  sturgeon collected 
in 1974-1976. 

In general ,  the  r e s u l t s  of the four annual ASGS impingement moni
toring surveys exhibi t  the same temporal pat terns  o f  representation 
and abundance. Actual numbers impinged r e f l ec t  the high degree of 
v a r i a b i l i t y  re la ted  t o  f i shery  data, b u t  s trongly suggest t h a t  the 
1982-1983 impingement year i s  the leas t  r e f l ec t ive  of normal p l a n t  
impingement. 

If s t r o n g  year c lasses  occur in the Hudson River, large numbers 

could be impinged a t  the Albany Steam Generating Stat ion,  as noted 

Lawler, Matusky W Skelly Engineers 
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in 1982-1983. Average year classes should r e su l t  in impingement 
numbers similar t o  both 1974-1976 and the April 1984 - March 1985 
program resu l t s .  
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CHAPTER 1 

INTRODUCTION 

This  r e p o r t  prov ides the  r e s u l t s  f rom the  second year o f  two years 

o f  impingement sampling requ i red  b y  Sta te  P o l l u t a n t  Discharge E l i m 

i n a t i o n  System (SPDES) Permit  No. NY 0005959 (Sect ions 13c, f, 9)  

f o r  N i  agara Mohawk Power Corpora t ion 's  (NMPC) A1bany Steam Gene

r a t i n g  S t a t i o n  (ASGS). The r e p o r t  summarizes da ta  c o l l e c t e d  b y  

Lawler, Matusky & S k e l l y  Engineers (LMS) t o :  

' I . .  .conduct a program t o  determine t h e  number and 
t o t a l  weights b y  species o f  f i s h  impinged on a l l  i n 
take  t r a v e l i n g  screens" 

The da ta  are presented he re in  as o u t l i n e d  i n  the  r e p o r t i n g  requ i re 

ments i n  Sect ion 129 (1-9) .  

Chapter 2 descr ibes t h e  general c h a r a c t e r i s t i c s  o f  ASGS and i t s  

opera t ion .  Chapter 3 prov ides the  impingement r e s u l t s .  An i m 

pingement s u r v i v a l  s tudy  was a lso conducted du r ing  t h i s  second year 

o f  sampling. The r e s u l t s  o f  t he  impingement s u r v i v a l  s tudy  have 

been presented i n  a separate r e p o r t  (LMS 1984a). 

Iri Lawler?Matusky W Skelly Engineers
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CHAPTER 2 

STATION AND S I T E  DESCRIPTION 

The Albany Steam Generat ing S ta t i on  i s  loca ted  on t h e  western shore 

o f  the  Hudson R ive r  i n  t h e  town o f  Glenmont, Albany County. The 
s i t e  i s  i n  t h e  no r the rn  sec t i on  o f  the  Hudson R iver  estuary,  ap

prox imate ly  19 km (12 m i l e s )  south o f  the Troy Dam and 228 kin (142 
m i l e s )  n o r t h  o f  t he  B a t t e r y  (F igure  2-1). 

ASGS has four  generat ing u n i t s ,  each w i t h  a maximum c a p a c i t y  o f  100 
MWe and a repo r ted  1982 l oad  f a c t o r  o f  68.07%. The s t a t i o n  com

menced commercial ope ra t i on  i n  1952. The s t a t i o n  was c o a l - f i r e d  

u n t i l  1970 when i t  was converted t o  burn f u e l  o i l .  I n  1979 t h e  

s t a t i o n  converted a l l  f o u r  u n i t s  t o  a n a t u r a l  gas f i r i n g  capab i l 

ity. 

The once-though c o o l i n g  water f l o w  i s  supp l ied  b y  e i g h t  pumps, each 

w i t h  a r a t e d  c a p a c i t y  o f  2.78 m3/sec (44,000 gpm). Cool ing water 
i s  drawn f rom the  Hudson R iver  through a sho re l i ne  i n t a k e  s t r u c 

tu re ,  c i r c u l a t e d  through the  condensers, and re tu rned  t o  t h e  r i v e r  

through a sur face l e v e l  s h o r e l i n e  discharge (F igu re  2-2). 

The i n t a k e  s t r u c t u r e  cons is t s  o f  a skimmer wa l l - t h a t  extends j u s t  

below the  mean low water l e v e l  and, below t h e  skimmer wa l l ,  t h r e e  

i n take  openings, each measuring 3.4 x 5.5 m (11.2 x 18.0 f t )  (F ig 
ure 2-3). The r e s u l t i n g  average v e l o c i t y  a t  t h e  face  o f  t h e  i n t a k e  
w i t h  t h e  p l a n t  ope ra t i ng  a t  maximum capac i t y  i s  c a l c u l a t e d  t o  be 

0.4 m/sec (1.32 fps) .  Chained logs  f l o a t  i n  f r o n t  of t h e  skimmer 

wa l l  t o  d e f l e c t  f l o a t i n g  debr is ;  behind t h e  i n t a k e  opening, t r a s h  

racks cons t ruc ted  o f  metal  bars w i t h  7.6-cm (3 - in . )  spacings pre

vent coarse m a t e r i a l  f rom e n t e r i n g  the  i n t a k e  tunne l .  The m a t e r i a l  

impinged on the  t r a s h  racks  i s  removed p e r i o d i c a l l y .  

211 
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A common intake tunnel approximately 120 m (400 f t )  long car r ies  
the cooling water from the intake structure to  the individual gene
rat ing units.  T h e  intake tunnel, which measures 3.2 x 3.3 m (10.5 
x 11 f t ) ,  is  constructed below the mean low water level and runs 
westward from the intake s t ructure ,  turning southward along the 
east  s ide of the plant  (Figure 2-2). Calculated water velocity in 
the intake tunnel i s  2.1 m/sec (6.8 fps) .  A baff le  in the intake 
tunnel in f r o n t  of the northern screenhouse shunts a portion of the 
intake water t o  Units 1 and 2;  the remainder flows t o  Units 3 and 
4. Cooling water i s  supplied t o  each unit t h r o u g h  an intake fore-
bay equipped with a 9.5-mm (0,375-in.) mesh t ravel ing screen tha t  
removes smaller material from the circulating water upstream of the 
pumps and condenser tubes. 

Traveling screens from Units 1 and 2 are backwashed simultaneously 
with those from Units 3 and 4. A 2 -h r  wash cycle i s  generally 
used. However, i f  the  screens become clogged, they are washed 
automatically based on pressure d i f fe ren t ia l s  across the screens. 
The wash water and debris from each screen drains in to  a s lu ice  
tha t  runs in f ront  of the screens and drains in to  the discharge 
tunnel. 

After passage through the condensers, the cooling water i s  trans
ported back t o  the Hudson River through a tunnel approximately 105 
m (350 f t )  long and 3.7 m (12  f t )  deep by 3.4 m (11 f t )  wide. A 
surface ou t f a l l  s t ruc tu re  7.3 m (24 f t )  wide and 3.4 m (11 f t )  high 
is  s i tuated approximately 170 m (550 f t )  south of the intake struc
ture. Velocity i n  t h e  discharge tunnel a t  maximum plant flow ra t e  
is calculated t o  be 1 . 7  m/sec (5.8 fps) ,  resu l t ing  i n  a maximum 
discharge veloci ty  a t  the face of the out fa l l  of 0.4 m/sec (1.4 
fps ) .  The actual discharge structure i s  oriented in a southerly 
direct ion,  discharging downstream a t  an angle of 56.5" t o  the r iver  
shoreline. 

Lawler, Matusky Skelly Engineers 
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CHAPTER 3 

IMPINGEMENT 

3.1 INTRODUCTION 

The Albany Steam Generat ing S ta t i on  SPDES permi t  Cond i t ion  13c re 

q u i r e d  t h e  permi t tee  t o  conduct (1)  a program t o  determine the  num
bers  and t o t a l  weights by  species o f  f i s h  impinged on a l l  i n t a k e  

t r a v e l i n g  screens, and (2 )  a c o l l e c t i o n  e f f i c i e n c y  s tudy t o  de ter 
mine t h e  e f f i c i e n c y  o f  t h e  v e r t i c a l  t r a v e l i n g  screens a t  recover ing  

marked f i s h  re leased i n t o  the  screenwell. The d u r a t i o n  o f  these 

s tud ies  was s e t  a t  one year, beginning i n  the  f i r s t  f u l l  week o f  

October 1982 and con t inu ing  through September 1983. This  s tudy  was 
conducted and repor ted  i n  LMS 1984b. 

The SPDES pe rm i t  Cond i t ion  1 3 f  requ i res  a second year o f  s tudy  

beg inn ing  i n  A p r i l  1984 i f  the  r e s u l t s  of the  f i r s t  year  o f  i m 
pinqement mon i to r i ng  showed abundances s u b s t a n t i a l l y  h igher  than 

those r e p o r t e d  i n  the  316 Demonstration Study, which was based on 
sampling from A p r i l  1974 through March 1976. I n  correspondence t o  

Ms. Cheryl  A. Young dated 20 March 1984, the  New York S ta te  Depart

ment of Environment a1 Conservation (NYSDEC) judged t h a t  t h e  1982

1983 impingement r e s u l t s  d i d  i n d i c a t e  subs tan t i a l  increases i n  the  

numbers of c e r t a i n  f i s h  species over 1974-1976 impingement, war

r a n t i n g  an a d d i t i o n a l  year o f  sampling. The second year o f  i m 

pingement sampling was i n i t i a t e d  on 23 A p r i l  1984 and extended 

through 8 A p r i l  1985. The r e s u l t s  o f  t h e  s tud ies  conducted i n  f u l 

f i l l m e n t  of these requirements are prov ided i n  t h i s  chapter .  I n  

Sect ion 3.4 the  impingement abundance repo r ted  d u r i n g  1984-1985 i s  
compared w i th  t h a t  o f  t h e  October 1982 - September 1983 s tudy  (LMS 

1984b) and w i th  t h e  h i s t o r i c a l  impingement sampling conducted from 

A p r i l  1974 through March 1976 as repor ted  i n  t h e  Albany Steam Gene

r a t i n g  S t a t i o n  316 (a)  Demonstration (NMPC 1979). 

/" 
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An impingement s u r v i v a l  s tudy  was also performed du r ing  1984. The 

r e s u l t s  o f  t h i s  s tudy have been p rev ious l y  repo r ted  by  LMS (1984a). 

3.2 METHODS AND MATERIALS 

3.2.1 Schedule 

As r e q u i r e d  b y  the SPDES permit  , scheduled impingement c o l l e c t i o n s  

were made once per  week (each Monday) from A p r i l  1984 through Octo

ber 1984, once per month ( t h e  f i r s t  Monday o f  t h e  month) f rom No

vember 1984 through March 1985, and once per week d u r i n g  t h e  f i r s t  

t w o  weeks o f  A p r i l  1985. Th i r t y - fou r  impingement surveys were con

ducted under t h e  s p e c i f i e d  schedule. Add i t iona l  sampling was con

ducted under any one o f  t h ree  cond i t ions :  

Cond i t ion  I :  From A p r i l  through October, an addi
t i o n a l  sample was c o l l e c t e d  on Thursdays i f  the  
preceding Monday c o l l e c t i o n  exceeded 1500 t o t a l  
f i s h .  

Cond i t ion  11: From November through March, samples 
were c o l l e c t e d  weekly (Monday) f o r  two a d d i t i o n a l  
weeks i f  the  r e g u l a r l y  scheduled monthly sample o r  
one o f  t h e  subsequent add i t i ona l  c o l l e c t i o n s  ex
ceeded 1000 t o t a l  f i s h .  

Cond i t ion  111: I f  e i t h e r  shortnose o r  A t l a n t i c  
sturgeon were c o l l e c t e d  i n  any g iven impingement 
sample, a d d i t i o n a l  samples were c o l l e c t e d  on each 
succeeding day u n t i l  t h e r e  were two consecut ive 
days w i thou t  sturgeon present.  

I n  a d d i t i o n  t o  the  34 regu la r  surveys, e i g h t  Cond i t ion  I and 18 

Condi t ion I11 surveys were conducted. No Cond i t ion  I1 surveys 

were necessary. Table 3-1 l i s t s  the  sampl i n g  dates. Impingement 

c o l l e c t i o n s  were r o u t i n e l y  i n i t i a t e d  a t  1000 h r s  ( 2  0.5 h r )  on each 
sampling day and te rmina ted  25 f 1 h r  l a t e r .  

LawlergMatusky W Skelly Engineers 



I 
TABLE 3-1 

IMPINGEMENT SAMPLING DATES 

Albany Stearn Generating S ta t i on  - A p r i l  1984 - A p r i l  1985 

SAMPL ING SURVEY SAMPLING SURVEY 
DATE TYPE DATE TYPE 

23 Apr 1984 REG 10 Ju l  COND I11 
30 Apr REG 11 Ju l  COND I11 
1 May COND I11 16 Ju l  REG 
2 May COND I11 23 Ju l  REG 
3 May COND IAND I11 30 Ju l  REG 
4 May COND I11 6 Aug REG 
7 May REG 13 Aug REG 

14 May REG 30 Aug REG 
17  Yay COND I 27 Aug REG 
2 1  May REG 4 Sep REG 
28 May REG 10 Sep REG 
29 May COND I11 17 Sep REG 
30 May COND I11 24 Sep REG 
31 May COND I 25 Sep COND I11 
4 Jun REG 26 Sep COND I11 
7 Jun COND I 2 Oct REG 

11 Jun V O I D a  8 Oct REG 
15 Jun COND I 11 Oct COND I 
18 Jun REG 15  Oct REG 
19 Jun COND 111 22 Oct REG 
20 Jun COND I11 25 Oct COND I 
21 Jun COND I11 29 Oct REG 
25 Jun REG 1 Nov COND I 
27 Junb COND I 1 1  5 Nov REG 
28 Junb COND I11 3 Dec REG 
29 Jun COND I11 7 Jan 1985 REG 
2 J u l  REG 9 Jan COND I11 
9 Ju l  REG 10 Jan COND I11 

4 Feb REG 
4 Mar REG 
4 Apr REG 
8 Apr REG 

due t o  p l a n t  ope ra t i ona l  problems. 
bMake-up f o r  samples missed on 22 and 23 June due t o  techn ic ian  e r r o r .  

REG - Regular survey. 

COND I - Add i t i ona l  survey as per  Condi t ion I. 

COND I 1  - Add i t i ona l  survey as per Conditon 11. 

COND I11 - Add i t i ona l  Survey as per Condi t ion 111. 




3.2.2 Sampling Procedures and Techniques 

A t  t h e  i n i t i a t i o n  o f  a survey, each t r a v e l i n g  screen was r o t a t e d  

and washed f o r  30 min. A t  t h e  conclus ion of t he  30-min prewash, 

screen housings and t r a n s p o r t  t roughs were v i s u a l l y  inspected f o r  

f i s h  and cleaned i f  necessary. The gates i n  each discharge s l u i c e  

were then switched t o  r e d i r e c t  t h e  screen washings (deb r i s  and 

f i s h )  f rom the  normal s lu iceway and o f f sho re  r e t u r n  t o  the  c o l l e c 
t i o n  p i t  loca ted  on the  no r th  and south s ides o f  each screenhouse. 

A 0.95-cm (0.375-in.) mesh s t e e l  screen i n s e r t  f i t t e d  i n s i d e  the  

sampling p i t  was used .to c o l l e c t  the impingement sample. 

Sample s t a r t  t i m e  was recorded as the  t ime o f  complet ion o f  t he  

prewash. The screens then operated under the  normal 2-hr wash cy

c l e .  A t  t h e  end o f  24 h rs  t h e  screens were r o t a t e d  again and 

washed f o r  30 min. The screen housings and t r a n s p o r t  t roughs were 

then checked fo r  f i sh .  A l l  f i s h  c o l l e c t e d  from t h e  screen housings 

o r  t r a n s p o r t  t roughs were added t o  t h e  sample. Depending upon sea
sonal f i s h  numbers and debr is ,  t h e  c o l l e c t i o n  screen and i t s  con

t e n t s  were cleaned p e r i o d i c a l l y  du r ing  t h e  24-hr sample pe r iod  t o  

avoid ove r f l ow  o f  the  sample. 

Complete f i e l d  records were maintained on p l a n t  opera t ing  condi

t i o n s  (number o f  opera t ing  screens and coo l i ng  water pumps) and 

p e r t i n e n t  sampling cond i t i ons  (such as amount o f  deb r i s  and weather 

cond i t i ons ) .  Cool ing water f l o w  in fo rma t ion  f o r  the  impingement 

mon i to r i ng  p e r i o d  i s  presented i n  Appendix A. Measurements o f  con

d u c t i v i t y  and d isso lved oxygen were made a t  the  i n i t i a t i o n  o f  sam

p l i n g  a t  surface, mid-, and bottom depths a t  t he  in take .  Depth 

mean phys i ca l  and chemical in fo rmat ion  i s  presented i n  Appendix B. 

I 
Lawler, Matusky @ Skel ly  EngineersI 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I,  

I 


3 . 2 . 3  Impi ngement Anal y s i  s 

Sample ana lys i s  commenced immediately f o l l o w i n g  c o l l e c t i o n .  I f  

cond i t i ons  precluded complet ion o f  ana lys is  a t  t h i s  t ime, a l l  aqua

t i c  organisms were p icked from the  debr is ,  enumerated and weighed 

b y  species, subsampled i f  necessary, and f rozen pending i n d i v i d u a l  

l eng th  and weight ana lys is .  The sample from each screen rece ived 

i n i t i a l  ana lys i s  t o  i nc lude  species counts and weight b e f o r e  i t  was 

composi t ed  fo r  secondary ana lys is  ( l eng th  and we igh t ) .  Secondary 

ana lys is  was made on up t o  25 i n d i v i d u a l s  per species f o r  a l l  f ou r  

screens combined. Subsampling, i f  necessary, was done on a random 

bas is .  

Add i t i ona l  samples c o l l e c t e d  under one o f  t he  t h r e e  c o n d i t i o n s  ( I 
111) were handled somewhat d i f f e r e n t l y .  Samples c o l l e c t e d  under 

Condi t ions I and I 1  (as  a r e s u l t  o f  h igh  numbers d u r i n g  t h e  preced

i n g  impingement c o l l e c t i o n )  received p r e l i m i n a r y  ana lys i s  (spec ies 

counts and t o t a l  biomass) b u t  no secondary ana lys i s  ( i n d i v i d u a l  

leng ths  and we igh ts ) .  Samples c o l l e c t e d  under Cond i t ion  I11 ( r e 

s u l t i n g  f rom t h e  impingement o f  a sturgeon) were checked o n l y  f o r  
sturgeon and no f u r t h e r  ana lys i s  was conducted. 

Dead sturgeon were i d e n t i f i e d ,  counted, weighed, measured, examined 

fo r  tags, and preserved pending salvage by  NYSDEC s t a f f .  L i v e  
sturgeon c o l l e c t e d  were i d e n t i f i e d ,  weighed, measured, examined f o r  

tags, and re tu rned  t o  t h e  r i v e r  as q u i c k l y  as poss ib le .  Sturgeon 

i d e n t i f i c a t i o n ,  and d i f f e r e n t i a t i o n  between A t l a n t i c  and shortnose 

sturgeon was accomplished us ing  c r i t e r i a  presented i n  Murawski and 

Pacheco (1977).  

A l l  f i s h  c o l l e c t e d  and n o t  f rozen pending secondary ana lys i s  were 

deposi ted i n  t h e  hopper f o r  subsequent d isposal  by NMPC personnel. 
Representat ives of each species were maintained as a permanent r e f 

erence c o l l e c t i o n  f o r  q u a l i t y  assurance purposes. 

4 
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3.2.4 Data Presenta t ion  

Data are presented according t o  the  requirements s e t  f o r t h  i n  the  

SPDES permi t .  

0 	 "Monthly 'mean' i s  equal t o  the t o t a  number o f  
f i s h  impinged b y  species on sampling days i n  
month d i v i d e d  b y  the  t o t a l  number o f  sampl ing 
days .'I* 

0 	 "Annual 'mean' i s  equal t o  the t o t a l  number o f  
f i s h  impinged b y  species on sampling days i n  
year d i v i d e d  by- t h e  t o t a l  number o f -sampl ing  
days .'I* 

0 	 The average monthly impingement r a t e s  are pre
sented as the  numbers impinged per  day (synony
mous w i th  t h e  monthly mean) and the  number i m 
pinged per  m i l l i o n  cubic meters (MCM). The f o r 
mer va lue  i s  equal t o  the  t o t a l  number o f  f i s h  
c o l l e c t e d  b y  species on the  sampling days i n  the  
month d i v i d e d  by  the  number o f  sampling days. 
The l a t t e r  va lue i s  equal t o  the  t o t a l  number o f  
f i s h  impinged by species on the  sampling days i n  
t h e  month d i v i d e d  by  the t o t a l  volume ( i n  MCM) 
drawn th rough the  screens dur ing  the  sampling 
per iods  . 

0 	 Est imated month ly  impingement i s  presented as 
t h e  month ly  r a t e  based on (1) numbers impinged 
per  day m u l t i p l i e d  b y  the  number o f  days i n  the  
month and on ( 2 )  the  number o f  fish/MCM m u l t i 
p l i e d  b y  t h e  t o t a l  p l a n t  f l o w  f o r  t he  month. 

3.2.5 C o l l e c t i o n  E f f i c i e n c y  Determinat ion 

To assess t h e  l o s s  o f  f i s h  as a r e s u l t  of s e t t l i n g  out, t r a v e l i n g  

screen car ryover ,  o r  passage around the screens, a c o l l e c t i o n  e f f i 

*It should be no ted  t h a t  because the  sampling e f f o r t  was increased 
dur ing  t h e  pe r iods  o f  heav ies t  impingement, bo th  t h e  month ly  and 
annual means as c a l c u l a t e d  are biased toward t h e  h igher  impinge
ment r a t e .  

Lawler, Matusky W Skelly Engineers 



c iency  s tudy  was conducted i n  t h e  sp r ing  and f a l l .  Representat ive 

f i s h  f rom each o f  t he  se lec ted  species were saved and f rozen f o l 

lowing r o u t i n e  ana lys is .  When s u f f i c i e n t  numbers (20 t o  30 f i s h )  

o f  a s p e c i f i c  species were co l l ec ted ,  t h e y  were tes ted .  

The procedure e n t a i l e d  thawing a se lected group o f  f i s h  and marking 

them w i th  a f i n  c l i p  and a v i s i b l e  dye. The marked f i s h  were 

re leased i n t o  the  manhole downstream o f  t h e  bar  racks  and upstream 

o f  t he  t r a v e l i n g  screens. A re lease was made a t  t he  beginning o f  a 
scheduled impingement survey immediately f o l  low ing  t h e  prewash. 

The impingement c o l l e c t i o n  was then monitored f o r  t he  tagged f i s h  

and the  percent recovery  was expressed as the  number recovered over 

the  number released. 

Species tes ted  du r ing  1984 were blueback he r r i ng ,  wh i te  perch, 

s t r i p e d  bass, a lewi fe ,  s p o t t a i l  sh iner ,  and g i z z a r d  shad. Table 

3-2 l i s t s  the dates o f  t h e  c o l l e c t i o n  e f f i c i e n c y  s tud ies  as we l l  as 

t h e  species and numbers tes ted  by  s i z e  category.  Overa l l  c o l l e c 
t i o n  e f f i c i e n c y  fo r  the  th ree  t e s t  dates combined was 82.0%, rang

i n g  f rom 65.1% f o r  s p o t t a i l  sh iner  t o  91.6% f o r  a lew i fe .  No con

s i s t e n t  in fuence on t h e  recovery  r a t e  was observed based on t h e  

s i z e  ( l e n g t h )  o f  t h e  marked specimens released. C o l l e c t i o n  e f f i c i 

ency t e s t s  us ing the  same methodology were conducted a t  ASGS du r ing  

t h e  impingement mon i to r i ng  program conducted between October 1982 
and September 1983 (LMS 1984b). Table 3-3 presents  the  c o l l e c t i o n  

e f f i c i e n c y  i n fo rma t ion  f o r  the  1982-1983 and 1984-1985 programs 
combined. 

3.3 IMPINGEMENT ABUNDANCE AND BIOMASS 

A t o t a l  o f  37,117 f i s h  represent ing  39 species were c o l l e c t e d  f rom 

t h e  v e r t i c a l  t r a v e l i n g  screens i n  t h e  34 r e g u l a r  surveys and the  
e i g h t  a d d i t i o n a l  Cond i t ion  I surveys (Table 3-4). Another f o u r  

sturgeon were c o l l e c t e d  i n  t h e  18 Condi t ion I11 surveys conducted 

Lawler, Matusky W Skelly Engineers”” 
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TABLE 3-3 


COMBINED PROGRAM COLLECTION EFFICIENCY INFORMATION 


Albany Steam Generating S t a t i o n  - 1982-1985 


COLLECTION EFFICIENCY TEST INFORMATION PERCENT 
MBtK FISH NUMBtR I-ISH RECOVERYa 

TAXA RELEASED RECO\/E RED (%I  
A1ewi f e  244 179 73.4 

American shadb 100 75 75.0 

B1ueback h e r r i n g  271 234 86.3 

Gizzard shad 65 56 86.2 

S p o t t a i l  sh ine r  180 122 67.8 

S t r i ped  bass 150 122 81.3 

White perch 289 250 86.5 

Tota l  1299 1038 79.9 

apercent Recovery = Number Recovered 
Number Re1eased 

bTest Data from 1982-1983 program only. 

3-66 
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t o  fur ther  document sturgeon abundance. These additional surveys 
and the resul t ing sturgeon impingement estimate a re  discussed in 
Section 3.5. 

Based on the impingement data collected from April 1984 through 
April 1985, white perch and blueback herring were the  two dominant 
species impinged. Of the 37,117 f i s h  impinged, 16,414 (44%) were 
white perch and 13,638 (37%) were blueback herring. White perch 
impingement reached a maximum dai ly  average of 1351 f i s h  per day 
(Table 3-5) or  870 per MCM (Table 3-6) in April 1984 and remained 
high t h r o u g h  June 1984. B1 ueback herring da i ly  average impingement 
was highest during October 1984 (1163 f i sh  per day or  680 f i s h  per 
MCM) . 

For the 42 impingement collection dates, a t o t a l  of 2317.3 kg  of 
f i sh  biomass was collected (Table 3-7). The  dominant white perch 
accounted for 40.7% (943.3 k g )  of the to t a l  biomass. The second 
most abundant f i s h ,  blueback herring, ranked second in biomass, 
with 31.3% (725.1 k g )  of the to t a l .  Alewife, which ranked t h i r d  in 
abundance, also ranked third in biomass, with 20.4% (473.5 kg) of 
the t o t a l .  Estimated monthly biomass, based on cooling water flow, 
i s  presented in Appendix C .  Weight-frequency information fo r  the 
major taxa i s  included in Appendix D. 

Overall impingement abundance and biomass was greatest  during the 
spring (Apri l ,  May, and June), with the lowest abundance and bio
mass recorded d u r i n g  February. The f i r s t  of the eight Condition I 
surveys required by impingement abundances in excess of 1500 to ta l  
f i sh  (Section 3.2.1) was in i t ia ted  by a catch of 2581 f i s h  (72% 
white perch) on 30 April 1984. Three days l a t e r  the impingement 
abundance was down t o  244 f i s h  and remained low unt i l  14 May 1984 
when i t  rose t o  2908 f i sh  (65% white perch). Daily impingement 
abundances reported from mid-May t h r o u g h  June 1984 typica l ly  ex
ceeded 1000 fish and reached a maximum of 3114 f ish (58% white 

LawlergMatusky W Skelly Engineers 
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perch) on 11 June 1984. This spring r u n  of white perch prompted 
f ive  Condition I surveys. 

A s imi la r  pattern developed in the f a l l  of 1984 when the catch of 
376 f i s h  on 2 October 1984 was followed a week l a t e r  by a catch of 
2161 f i s h  (98% bl ueback herring).  Impingement abundances f luctu
ated f o r  the next four weeks during which time seven impingement 
surveys ( three  Condition I surveys) were conducted. A maximum 
catch of 2427 f i s h  (90% blueback herr ing)  was reported on 25 Octo
ber 1984. The f a l l  r u n  of predominantly blueback herring prompted 
three Condition I surveys. 

The blueback herring collected during the f a l l  period (October-
December) were predominantly young-of-the-year, with a seasonal 
mean to t a l  length of 8.6 cm and a range of 6.4 t o  27.5 cm (Table 
3-8). White perch collected during the same time frame were s p l i t  
between YOY ( t o t a l  length between 6.0 and 8.0 cm) and subadults/ 
adults ( t o t a l  length between 13.0 and 16.0 cm) (Table 3-8). 
Length-frequency information fo r  major f i sh  taxa collected a t  ASGS 

i s  presented in Appendix E .  

Spring impingement was dominated by subadul t/adul t white perch ( to 
t a l  length between 13.0 and 18.0 cm) and s l i g h t l y  fewer adult b lue-
back herring ( t o t a l  length between 25.0 and 31.0 cm) and alewife 
( t o t a l  length between 25.0 and 32.0 cm). 

The lowest impingement was recorded d u r i n g  the winter months (Jan
uary-March). The dominant taxon collected during this period was 
gizzard shad w i t h  a mean length o f  13.3 cm, indicating primarily 
yearling f i sh  (Carlander 1969), and spo t t a i l  shiner with a seasonal 
average mean length of 10.2 cm. 

Estimated monthly and program to t a l  impingement was calculated 
based on the da i ly  average impingement r a t e  (Table 3-9) and a r a t e  

-z Lawler9Matusky @ Skelly Engineers 
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obtained from the plant cooling water flow (Table 3-10). Results 
from these two approaches were similar;  the differences (6% be
tween the two estimates f o r  to ta l  f i sh )  were a t t r i bu tab le  t o  the 
chanqes in pump operations during the m o n t h .  Estimated white perch 
impingement for  the annual study period was 123,086 and 122,746 
f i s h ,  respectively,  for the two methods. By e i ther  method of cal
culat ion,  white perch represented 47 t o  50% of the t o t a l  estimated 
impingement. Estimated impingement t o t a l s  for  bl ueback herring 
were 63,740 and 79,023 f i s h ,  respectively, fo r  the two methods, o r  
approximately 26 t o  30% of the to ta l  estimated impingement. Spot -
t a i l  shiner (18,476 and 18,675 f i sh ) ,  alewife (17,510 and 17,490 
f i s h ) ,  and gizzard shad (4036 and 4286 f i s h )  round o u t  the  f i v e  
species with the highest estimated impingement. These f i v e  ac
counted for  92% of the to t a l  estimated impingement (226,848 and 
242,220 f i sh)  a t  the Albany Steam Generating Station during the 
April 1984 - April 1985 s t u d y  period. 

Collection eff ic iency study resu l t s  (Section 3.2) suggest that  a 
portion of the to t a l  impinged population may be l o s t  due t o  t ravel
ing screen carryover, passage around the traveling screens, preda
t ion,  or possibly decomposition. The  resu l t s  measured during 1984
1985 are s imilar  t o  those reported for the Albany Steam Generating 
Station i n  the 1982-1983 program. Adjusted impingement fo r  t h e  
major taxa used i n  the 1984-1985 collection eff ic iency tests and 
for  t o t a l  f i s h ,  based on a mean collection eff ic iency value for  the 
annual impingement monitoring program and for  col lect ion eff ic iency 
information combined from the two annual impingement monitoring 
programs, i s  presented i n  Table 3-11. Adjusted impingement e s t i 
mates are g iven  fo r  both methods of calculating estimated impinge 
ment. A d j u s t e d  impingement estimates were obtained by dividing the 
estimated impingement by the recovery r a t e  from the col lect ion 
efficiency tests.  Adjus ted  estimates for to t a l  f i s h  based on the 
1984-1985 col lect ion e f f ic iency  tests increased from 246,104 t o  
300,127 and from 262,483 t o  320,101 fo r  the two calculation 

d
/ 
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